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Summary

<>'( AtiJUriftA M. («.. Owns. M,£ Anpk»,Ws «. II OT0)i SpCM&uttiullRetfm luhrmanii, l

l O) iC-slmla:

IXiv.hik-mKici from ihe emu. tXtinmm no\'tu*th>tiuttth~tn
, faw.f. A'. S«u S. \um- 124(2). 10s

1 ife. ft) November
5TKJ0:

Ffllir new SbetfidS ol f<aitli<'titnt fubrmann. 1020 orctocla: Davaineidne) arc dewibed from tht* iiiiesime of
Hie emu, Dtfttuiitis itt.'ViwhciituulHiL Ktiiitk'titut aastnths iKrahhe. 1*869) FliUmiUHIl 1934 is rcdescrilvd from

specimens eolkelcil in Ausinma. The new spe'tes differ from It mt\tmti\ and Itom lmlIi other, m the si/e ami

number of rostellar hooks ami in [he dimensions of the cirrus sac,

Isi 'i Wokhs: (. ostoda. emu. KutHa-mitt. new species. Ihvmous uovncfiolhnulhH

Introduction

The emu. f)mtmtiit\ novavhoiftuutiiW (Latham,

I ?*>(>>. is tine of only two rabies iStruihioniformes:

Dromaiidaei inhabilmt! Australia. Restricted lu

mainland Australia, emus are now farmed for moat,

oil, Icathcrand cygs, In 1095 there were 650 licensed

om(i farms in Australia with a population of 71,000

emus pruducinti 7K.0O0 chicks annually (JVlunmcm el

,ii \^JSl Reeeiiily Clarke tf qt. 00%), Tally &
Shane (lOOd) ami Shane ( W>K> reviewed the

infectious and parasilic diseases o\ farmed emus

although they did not include any information on

ceslodc parasites.

Cestodes were t'irsi recorded in emus in ISbV- when
Krabho published a description ol Fmiiitt ausfrali\

iDuvaineidae) recovered from the intestine of a

captive emu which had died in the Copenhagen

(Kjaerhoelling'sf Zoological Garden in IS67. The

emu had arrived I mmAustralia I -5 years earlier as a

fully-grown bird (Krabbc I K69).

Later, ruhrmaun |l u 00) described another

davaineid .species. CVtftfjf/rfs ctflfini from an emu in

Ihe Museum for Natural Sciences in Berlin. The

cxaci loealily lorihis specimen is nOI known because

the geographic distribution ol'lhe host is reported as

eastern Australia. No subsequent records qf CCMocfcs

in I he emu exist and the identity of the eestodes

infecting these birds in Australia is unknown. Uolh

nl ihe described parasiles ol emus are recognised as

valid species (Schmidt lOXbi although Krahbe's

OXoOi description ol whal is now ftailfietinu

1 l_\|i;iilM!unl ul 'I'luintnuiunliil Hiolojzv. t 'imutmIv *<l .Vk'liikk SA

i \unt|| .\ir.ti,ih„n l-!r-.,.,M\li ,t.i.l l\\y|upin. til lushinii. Rfltj Urn

W7 VMaiile SA *)0| 1- nwil. "call.ii:Jiiiii.mK-k\' ( " l siuut<v,si, gpn ju

tn.t.stnili,\ lacks a number qf nioiphomelric and

descripiive characters.

Our study of larmed and w ild emus has resulted in

the recognition o\ live species o\ ceslode. All art?

assigned to ftnilhciirui bulu'manii. I
u 20 isi'iisii Jones

tV Bray Nu4) on ihe basis of the possession of two

rows of numerous hammoi-shapcd honks, urn -lateral

genital pores, a small cirrus sac. which does not

reach or just crosses ihe osmoregulatory canals and

egg capsules containing several eg^s, One species is

identified as Railln-finn att\lruli\ whilst the othci

four are undescribed. I lore we redescribc t<> UiUlrulib

from ihe hnlotype iind new material and describe the

new species.

Materials and Mctrunls

Cestodes weiv collected from farmed ami wild

emus in South Australia. Additional material wa--

obtained from the Australian Helmintholorijeal

Collection of the Soulh Auslraliau Museum (AI1C).

(\:suides svere iela\ed in Rip waier. fixed tn lt)'.^

buffered formalin and smrod in 70'J ethanul. Whole
mounts were stained with Heidenhaiifs

haemaloxylin. Celestine blue or Semiehou's

aeelocarmine. dehydrated in a graded series o)

ethanitl. eleared in clove oil and mounted in Canada

balsam. Scoleees were ununited m Oebauic's

medium. Measurements are^iven in the text, in mm.
as the range followed, in parenlheses. by Ihe mean

and Ihe number oi observations. Deseriptions and

measurements o[^ cestodes are based on the

examination of up to 50 specimens of each species.

Drawings were made with Ihe aid of a camera lucida

attached to an Olympus RH microscope, fypr

specimens have been deposited in ihe Australian

Helminth Collection (AHC) South .Australian
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Museum. Adelaide (SAMA) and Ihe Briltsh Museum
iNatuial HisIhivi. I.vhhIihi tUMNH).

NofUu'iiim tuunttilS (Kiabhe. 1869) luhrmnnn, r 9 M
tries i-7i

Tiitnitt itu\lnt!is Kaabhc. 1809, K. Danskc
Vidcnsk Sulsfc Ski. Nalurv_ Og Math Aid. X, 240-

Jj& hes296 29S

Ihiv.jiin.'tt austral is (Krabbc. IK69) Blanehard,

RutiMnnni aitMtahs (Krabbc, I860) Fuhrmann,

1920

Ktfihtmti au\indU (Krahbc\ 1X69) Lopey-Ncyra,

res i

ilf>!t)i\f)?: In /oologixk Museum, Copenhagen.

Denmark

l\trtnvfh',s: kadrna, Soulh Auslrafia (SAM, v J
- >S S.

M7 18' Bl Coil M <>'< rtllaghun, ii v*i L9W
SAMAAHCJX37A RMNH20(10.5 17.1-10.

f.>///tv material < j \umhwd\ Wcnibcc, Victoria l Vie.),

C till. K H Harrigau, April 19S8, SAMA AlIC

I834fh Shelley River. Oueensland. 294x4 907.

SAMA AMI' 227; Kinche^a, New South Wales

(N^Wi. Cull. I. BcvcnUgc. 3l.uU974. SAMAAIIC

10006; Yu.Ha. SA, Coll, G. L. lord. Iix.1981.

SAMAteiC lllflh Niirth West. Western Australia.

Coll. T. II. Johnston. SAMAAlIC S204H.

Pt',\('riplu>n

Ceslodes of moderate size, up tn 50 in unrelated

specimens and up tp 110 111 relaxed specimens

M.i \i mum width 1 .2. Sirobila ctmtaining

approximately I 150 proglottides. Scolex 0.4 1
(i

568 (0.498, u-20) in cliamelcr with eversible

rostellum ( Pigs 1. 2). rarely everted Hi fixed

specimens. Unstelhim 0.200 0.2XK 00.249. n=IO) m
diamei^C armed Willi 280-362 (326) hammer shaped

hooks arranged in uvo rows. Larger rostcllar hooks

u.u2 1-0.030 (0.025. n=250) in length, smaller

MSWfllm hooks 0.0 1 0-0.023 {0.02O. n=250) (Fife. 3).

Base of rostellum aimed with 16 20 rows small,

rose thorn-shaped accessory spines 0,002-0.004 in

length, Suckers 0.I30 0J6X <0.l4o. n-50) in

diameter armed with eight diagonal ly-uiran»ecl rows

01 hooks a.fltB 0.01 1 in length fFffe,'4J

Proglottides eraspedotc. Mature proglottides wider

i nan long, 0.160 -0,1X4 (0.171) x 0.800 0.X4K (0X22,

n=IO) (fig. 5). Genital pores single, unilateral, 0.016

ffl diametei. genital duels passing between

longitudinal osmoregulatory canals. Dorsal

osmureyulanuv canal 0,048 in maximum diameter.

lying internaJ to smaller ventral osmoregulatory

canal, o.lPtt in diameter. Transverse osmoregulatory

canals connecting left and right ventral canals at

posterior maigln of each proglottis.

Genital atrium small, situated in anterior hall Iff

lateral proglottis margin and surrounded by an

accumulation of cells. Cirrus sac elongate 0,152-

11.164 (II.ISS) x 0,016-0,024 (0.020. fHO] il'ig, £)

extending to but not beyond dorsal osmoregulatory

canal. Distal region ol cirrus ol greater internal

diameter than mid region, armature not seen:

proximal region forming miihII, spherical, iniernal

seminal vesicle. O.016 in diameter. Cirrus sac in

holotype specimen 0.149 v 0.02 ^. also with iniernal

seminal vesicle 0.016 in diameter. Coiled vas

deferens parsing towards centre of proglottis where

it becomes convoluted, occasionally overly me
seminal receptacle before passing posteriorly

towards ovary. Testes in poral and aporal fields,

number 4-7 (5) poral and I
1-13 (II, n—10) aporal.

hounded by lateral osmoie^ulatoiv canal, testes

0,04-1-0.052 (0,(WK, n- 10) in dianielci

Vagina opening to genital atrium posterior to eirrtts

sac (l
;

it>. 7) Distal region slightly enlarged 0.024-

0.U32 (TQL029) i 0.0)0-0,016 {0,015, n -ioi Mid
region, narrow, coiled 0.005 in diameter, leading to

seminal receptacle medially posterior In vas

ileferens. 0.084-0.128 (0.122) x 0.0244)032 (0.026.

0=10) and lying anterior and dorsal to pm.d lobe of

ovary. Ovary distinctly bilobed. silualed in nnd line

ol* proglottis. Poral lobe 0.040 -0.072 (0.049. \ 0,040-

0.060tO,(MS. ii=l0). aporal Inbe 0.0-14 ().072in
(
(l60t

x 0.032-0.072 (AIMS, n-10) with 3-5 lobules ttl each

lobe Vitellarium itiegulaily lobulate. poSJ OVflriuii,

slighlly aporal. occasionally dorsal to aporal lobe «tl

ovary," (1060 0.080 (0,068) K 0.036 0.048 (0.042.

u=]0). Uterine duel passing anteriorly to developing

uterus. Gravid proglottides extending nan-.vciM.ly

0.721) x 0.350 with large osmoregulatory canal up to

0.120 in diameter Kgg capsules irregularly ovoid

0.108-0.132 x O.08-0JO4. Bgg capsules 76 I 10 188.

ti=]0i per gravid j»roglotlts containing 10-14 (II.

n=40) eggs. Terminal proglottides extern I in;.'

transversely, as wide as long 0.5K0-0.S00 \ 0.600-

0.SN0 Onco.sphere 03)12 iti diameter, oncospheral

luroks 0.0054 ),t)()7 loU£.

tfaxl

Unntiuitn tiwaifto/huirfiac il atham. I ?90)

i Sli milium (urines. Dronuuidae).

I.inaiian in hest

Small JUtCtfinC

KeniarKs

Kiahbe (1869i omitted the diiucusioris *>| the

seolcv rostellum aiuJ suckers in his description of R
auMrati.s and the sltohila was iiuuleL|uatel>



SPECIES OFRAILUEIINA FROMTHE EMU 107

Figs 1 -7. Huiflu'tinu uitstrtilis Krabbe. I . Seolex wilh retracted roslellum. 2. Seolex with fully everted roNtellum. 3. Rostellar

hooks 4. Sucker hooks. 5. Single mature proglottis. 6. Cirrus and distal vagina, 7. Female genitalia. Scale bars = 0. 1 mm.
1.2, 5-7; 0.01 mm. 3. 4.
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described. Thti material described above, based 011

the examination of SO ec-stndc.s. indicates that

Krabbe
1

-. t IN6'U measurements of the rostelku fun»ks

((2-14 mm) are coiisisieni with hook width but riot

hook length although this cunnot be confirmed

bOCUUSO ol' (Ik ahsence ol a stole- x in the type

material examined. Tht* fragments ol l v
| »c maiciial

obtained, however, do nol differ from .specimen^

examined in ihis study and have thus enabled [he

ivdeseriplion ol R. mi v/ ntli\

.

Raitlielina hevehdgt'i m, nov,

HOSK14)

ffotohfh-: Kdlt, SA (36 Or/ S. MO 19' f t, < oil.

M CfCallughan. 30,iii.|WJ. SAMAAIIC 5283(10.

htnvvfH's: Lock. SA I TV I* S. 135 ' 45' H. Cud
M O'Callagkin. *Liii.N%, SAMAAHC S2H3rtl,

M^77. BMNI I 2000.5.17.11 30.

Otlhv mnu'ritii c'umvned: Yuma. SA. Coll. O. I-

lord. Lix.iySI. SAMA AHC IIIKI, S2I3J7;

Wend>fe, Vic. Colt. I, RfiVdiflgC 2 3 . v i KNS.

SVMAAHC 2669S; MimdulU SA. Cull. Dinning.

I ehruai v I W. .SAMA AHC 1187; Bairnsdaltv Vic .

Coll. I bY\cndee. S.ku IW. SAMAAHCS277I7,

<tf77l& Condobolm, NSWColl. kyau. 27.1.1971.

SAMAAIIC 017^; Vic. Coll. 0. tVnci. |094,

SAMAAHfK2ftS)?i NSW. Coll. T. H, .lohnston/T

L Bancroll. 0)11 SAMAAIIC S20430, S 30433:

l.a Trohe. VV.. Coll I. Bevcridgc. 24 vi. I?72,

sama AHC 820A37; ftrirwhifc Vic Coil. i.

Ilevcridec Scolcx onl\. 5.vii.!
l

>
l

>4. SAMAAMC
S277I7, S277IS; Vie . 1994, SAMAAHCS 26205

l)< \< nption

Large ceslodc. Up 10 I &) long in MftHltxru
1

specimens and up lo 600 in related specimens

euvid sirobila containing approximately 750

segments. Sirohila wilh max. width ?.H tn relaxed

specimens. Scolex 0.4X0 -0.736 (0.60M. h=25) wide

ai suckers [Fig, X). Retracted roslelluni O.IM2-0.25H

(0.234, n-10) diam. wilh 304 412 I.V70, Q=lQ)

hammer shaped hooks 1)1 two mws. Latgct rOStclIttl

hooks 0.016-1.02] (0.0! l
>. n=250) long; smaller

rostcllat hooks U014-0.0I*) (0.016, n=250) lone

Hie °t. Vet v small accessory rosiellar .spines

approximately IL00I -0.002 111 length only visible

under high inagndiealion. Suekers eireulat (),\Vy

U.tGS (0.130, n-10) in diameter armed widi 12 IS

rOWN hooklels 0.004-0.01 I joJIp 1 1 rf, 10) Nl-l4.

vanahle. up 10 0.250 in leu.gllr f ah an-* mis

lorpuseles presen! in pu.slcnur lialfol seolex.

I'MnjIoilides i raspedole. Malure proglottides wider

lhatilone. L5S4 I Wi3fl 730i s 6,2*? UUWHlMd.
n=20) (l-i^. II). Ooniul pores single. unikKeral.

Large, venlral. lonyiludiual osmoreyulators eanal

(I. I OS max. (Sum. joined by transverse eanal

i.minedin^ lei! and light literal eanals in poslerior

mar^in ol each proglollis. Dorsal eanals not seen.

Genital anlauc appear in approximaiely scgmcsnl

150. Male i\m\ female genitalia mature in

pWgtoUkbs 2Cffl and 300 ivspeciively: Otm qgg^
appear in 4S0.

Geniial atrium small- Situated m anterior hall ol

lateral prouiollis margin. C
T

irrus sae 0. 256-0. .*2<S

10.293, n-=l") * O.QS0 extending (». VL-niTal

i)smoregulalory canal (Fig. I2>. Distal region <-l

citrus lined with spines, of grealct internal tJiamctcr

lhan sinuous mul regn)ii; proximal region forms

spherical internal seminal vesicle OoO 0.092

|'0.07°,l x 0.052 0.060 (0.056. n=l0k ia«t detectable

'ill proglottides of e\ery eeslode examined. Vas

delereus greatly coiled- extending anteriuity iiei'oss

midline of each proglottis then returning posteriorly

towards ovary. Testes distributed in poral ^k\ Apofttl

fields within area defined by venlral osmoregulatory

eanaK. number J-9 (7. n=30) poral and 12-IH (IS.

WsSfi) apctral. Testes snb-eiicular. 0.0K0 (). 100

(0.0SS) x O.0SO-O.(tSS (0_OS.C u=J0) nol overlying

ovary Of vitellaiium,

Vagina opening hi genital atrium posterior to cirrus

sac DiMal region with thickened muscular wall

D0KX-0.I20 (0.100. n-IOi, Mid tvgion of vagina

nai'ow. t loh-il, Icildtllg niodiallv. poslerior to vas

delL-reus to seminal receptacle varying in length IVoni

ItflRR-H 240 (0.100- n=20) in length, Wing arUoric/r lo

tesies and ptiral lot»e of ovary. Speini duu pas-iiiL-

posleriorlv from seminal receplaele. Ovary hdobed.

0.US44I M2 to, | lot v o,oso4i,oss o;>,ox2, 0=10)

wilh 4 6 lobules in each lobe (Kg. 1^). Vitellannm

void. (LI 12-0.136 (O.I2tf) \ OOKO-0.100 0HIH7.

n=!0) situated posterior to ovary: uterine duel

passtng anteriorly lo developing uteiu> Oftojd

prf»elollides wider lhan Ivrnji. 2.5 2 1 \ 0.4-0 S

Terminal proglottides loneer lhan w»d*% 1.0 t 0,M

(Tie. 14). Cnavid proglottides contanniig 50-40 < ?t>,

n=IO) egg capsules. 0.I6K-0.200 (0.IM) x 144

D 19G (0.161k u-10) each amUiuiing 10-12 >

0.040 in dianietei flneosphere O.OI4-(fOlo i0.O16i x

(LIU 1-0 016 (0.0M. n=l0)- l)nci>spheral hooks

O.lM^O.OObOfOOS, ,. 10}

(Latham. I7M0)

tfm

(Siruihit)iiilormes; Drotuaiidaei

St. i. ill iniL-stMie.

This species named lor Dr I. Bcvcridgc in

recognition of his outstandme efinirilnnion to om
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Figs S-J4. Kwliii'thia bevcrid^ei sp- nov. 8. Scolex. 9. Rostellar hooks. 10, Sucker hooks. 1 1. Single mature proglottis. [?..

Qrnis and distal vagina. U. IvnuJe genitalia, 14. Terminal gravid proglottides. Scale bars = 0. 1 mm. 8, 11-14; 0.01 mm,
9. 10.
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knowledge ill the parasites of the Australian endemic

rauiiii and Iiis guidance to the senior author

RtdllPetlm chdfotil sp no*

(FIGS 15-22*

Holntvfu-: Keith. SAl36~ Ob'S. 140" l^'FK SAMA
A HI S2X.MI2.

hintixpcs: kersbruok. SA I.H h7'S. Htf 5IT,!,

Cull. L Kevcndge. l.iv .1989. SAMAAHC H378,
HMNH2000.5.17.31-40.

lh>srri(Uion

( cstodes up to 00 in relaxed specimens. maximum
width 1.4. Strohiht contain approximately 360
proglottides, Seolcx 0.54541832 01613, n-20) in

diameter with ewtsible instelh.mu 0.3364X48*1

(0.3H3, n—10) in diameter, retracted in majority ol

-.pet-imeiis (bigs 15. 16). Rostellum armed wilh 302-

37K {3}5, n-10.) hammer shaped hooks m iwo row-.,

larger n.stcdar hooks 0.026-0.039 (0 032 n-25fn

u) kngtlli smaller roStelUff hu«.ks
t

11.0224)034

(0.027, n-250) in length (Fig. 17). Base nl rostcllu...

aimed with rose • thorn-shaped accessory spines.

003 in length, visible under fcrigh magnification

tniK ami in \pLi_ imons with fully everted rostellum

Suckers O.I36O.2O0 01.171. n=30) in diameter.

irmed with fi 14 rows of hooks 0.00541,013 long

Hie. IS). Neck variable in length. 0.4 4.1. N ill related

.pecimcus.

Frog Iodides | Tiispodiile. Mai me proglottides

o;sO(U.4O0 x 0.072 0.I4O0 (Fig. I'M. OCAltal pWWS
single, unilateral; genital duets passing between

osmoregulatory eaiials. Dorsal osmoregulatory canal

. \lremely narrow, diam 0.002. lying infernal (o

ventral osuiinVgid;iUiry c.mal, 0.012 max. diam.

Iransveisc osmoregulatory canals connecting (Tgltt

and lefi ventral canals at posterior nutrgin prf each

proglottis. Dorsal commissures not seen, Genual

.ullage appearing in proglottis 40 approximately; first

m.aiire proglottis lot); first gravid proglottis 280.

liemtal atrtum small- situated in anterior hall Ot

lateral proglottis margin. Cirrus sac 0.104 0.1 12

(0. I0S) \ 0.0-364 f040V)4>5X, u=IO/. nol reaching

kuigitudiiml jismurpgjilatqry canals (Pig. 20i. Cirrji*

un-armed. distal region of greater internal diameter

lli, hi mid reuion: leading uncoiled lo internal seminal

vesicle 0_0I5 0i-Ol24W)lro v 0.012 10.012-0 01-11

Vas deferens greatly coiled, passing towards centre

01 proglolti.-.. Testes distributed m two lateral .croups.
7

t4. n=20> poral and 7-1 1 <
(

>, n=20) aporal. Testes

0564J.06X (O.0O2. n=20) in diameter: not overlying

icmale genital organs.

Vagina opening lo genital atrium posterior Locinu>

syc; distal region surrounded by cells, 0.0324). 030

(0,035) * O.OI2O.02O {O.OtS. n-IO), Mid region

'.oiled. often dilated with sperm, leading medially

posicrior to vas deferens, greatly dilated and saccular

anterior (o poral lobe of ovary iFig. 21). Ovary hi

lobed. siluaLed in proglottis midline, enlarging m
consecutive mature proglottides, maximum si/e

0.220 ,\ 0,080 in posterior mulure proglottides.

Vitellarium similarly enlarging, maximum
dimensions 0. IS4 x 0.0K0. situated posterior ami

CfisUu
1

l" apural K>he Of ovary. Sperm duel parsing

posteriorly between lobes of ovary, uterine JuCI

ptisslng anteriorly to developing uterus, OriivTd

proglottides 1200 1.700 \ 0.200 0.440 fj% 22.

coiuainini! 32-5Q (3K, n-10) spherical ccg capsules.

0.13^-0.1X4 \ 0,13b4i |02. with 1 4*17 (15, n-10)

c^gs per capstdc. Oncosphere cuculat. 0.016 0,020

in diameter, oncospheral hooks 0.0t)64),OOS,

(Latham. 1

7

l «M

tins!

Iht'ttitutts ttovdchoflutulfiw

(SlruihionilOrnies; Droruaiidat-i

Sm: .ll mteslint.-.

This species is named for l)t N. Chilton ill die

irniversity o( Melbourne for his eoutrihuiiOTi lo

parasituln-y in Austrnlia.

Ruillietina drottiaius sp, mw
(I'IGS 23-^0)

Hotohtw, Keith SA. SAMA\tlt &&$&$

hlltinp**: Kingston. SA tU44'.S. MOl'l'li
Coll M O'Callaghan. I0.viii.!^>s. SAMA AIIC
S2X»4, S2S-305. 3*370, RMNII 2000-5. 1 7.41 -oO,

Other man-nut twutmmtt: Wagga. NSW. 7 mi. 1 004.

SAMA AHC 27710; KmcheiNi, NSW. Coll I.

Rcvcridfic. 3 1. id. 1074, SAMA AIIC 10005;

Menindec NSW, Coll. I Beveridue, lO.viii 1977

SAMA AHC HOOK; pfaC I'luhs, Vil . (nil- t.

Beveridge. !4,v. IV7 I. SAMA AHC 105 I I:

Condobolin. NSW. 27,il ( )7l. SAMAAHC 0170

Y\ :.-.!. NSW, Coll. I Heveiidgc^.sii.Om. ScoleM

only. SAMAAIIC S277 1 6.

ih'\t rifittnU

(esiitde up lo45 Initg in unrcl.ned spCLiiiit-iis ,ind

up lo 200 in relaxed specimens, firavul slmbiLi

contain ° 10 proglottides, In relaxed specimen?*,

strobila with a maximum width o( 2.12. Stole*

0.4X04) .752 mm [0.594% lte=£01 wide at si.aers

Roslellum everted. 0.3364J.44K (0.3^7. nqS)] 111

diameter (Kig. 23), with 124-150 (142, 11= 10)

liaimtiei shaped hooks in two rtW$. Lmgei. inner

roslcllar hooks 0,050-0.063 (0.05f>. nr=llOl 1^



Species oh raiujetina from thh kmu Ml

F-tgi) 1^-22. RuiHiitinu chilhmi sp. nov. 15. Scolex wilh ivlracLed roslellum. 16. .Scolex with e\erted rostellum. 17. Roslellar

hunks. IS. Sucket hooks. 19. Single mature proglottid 20. Cirrus and di.sial vagina. 31. Female eenilalkt 22. Gravid

protftoltiiS. Scale bar5 = 1 nun. 15, 16. 19. 21. 22; 0.01 mm. 17. IK. 20.
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Figs 23-30. Rmllictirta fhxnnuius sp. nov. 23. Scolex. 24, Kostellar hooks. 25. Accessory rosiellar spine. 2ft. Sucker ht»oks,

27. Single mature proglottid 2S. Gravid proglottides. 29. Cirrus and dislal vayina. 30. Female genitalia. Scale bars -
I

mm. 23. 27, 2H: 0.05 mm, 24-26: 0.05 mm. 2 LJ. 30.
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smaller miter hooks 0.043-0.054 10.048. n=IIOi

(1%. 24 1. Base ol rostellum armed with 15-10 1 I 7,

n=25) diagonal rows of rose-thoin shaped iiuce&stjfj

spines 0.00N-0.0I00 (0.00s>, n=20) long (Ms. 25).

Suckers suh-chvular 0.192-0,2X0 (0.234, n^20) X

loN-0 2filJ (0.23 L ii=2li) armed with X-12 rows of

booklets varying in length from Or 0OX-O,o:20 (Fig.

2fili Neck 0.160-0.400 foflg. Calcareous corpuscles

picsenl m Ihe neck uftrf !css frequently in posterior

half of scoIca,

Proglottides craspedole. Mature proglotiides wider

than long. o.722-f,o5o io.x*n, nHfb lone % 0.205

0.370 01.301 n=IOt wide (lie. 27) Gravid

proglottides 0.^20 03)NO \ 0.740 0.700, 8-10

terminal, urn shaped prop lot titles 0.500-0-730

10.556, x (U300.600 (0.472, n=IO) (Me. ZH).

(iemial pores unikuVml, opening into a muscular,

plicale gcnilal atrium 0, 1
14-04 35(0.123. n=10) wide

k 0.041 -0.0X2 fftfjjj u-10) 1 1 ip 201. extending

from tlie mid poinl inlo posterior half or lateral

proglottis margin, Lateral dorsal osmoregulatory

canals 0.024 0.032 in diameter joined In transverse

commissures in posierior region of proglottides.

Ventral osmoreguluiory t-unals not seen. Flongate

ciruissac. 0. 246-0, 27l*(0.257) x 0.041 0.053 (0.O44,

»-10i, extendine anteriorly and lowards hut nol

reaching lateral osmoregulatory canal. Distal region

of eimis narrow, remaindei wide, tin-coiled. Vi.s

deferens coiled, voluminous, extending transversely

In anterior margin of proglottides. Testes HMK. in

poral and aporal groups. 2-6 (4, n=L5| poral and X-l 2

( 10. n=l5iaporaf 0.04l-0.057iO,(WX.u=l2i)xO.OJO-

0.050 (0.040. n=l5). lying within lateral

osmoicgiilalory canals.

Vagina opening to genital atrium posterior to male

genital pore Distal region of vagina enlarged. O.040

0,050 (0.04K. no) \ 0.020-0.024 (0.O2& tfi=5* Mid
region sinuous, leading anteriorly and medially,

oeeasjonallv overlvilig testes, into a large seminal

receptacle. O.OXX-0. 1 20 x 0.02X0.040. lying anterior

to poral lohe of (vary sperm duet passes posteuoilv,

lined with bristles Ovary hipartite. each lohe of

approximately equal si/e 000-0.130 (0.106. n=)0>

x 0.041-0.(16*1 (0.050. ii- 10) (Fig 30) Viiellarium

medial, post ovarian, sub-circular 0.(174 O.Oou

(00X2) X 0.060-0.094 (0,(*S; n-lO). Utenile duel

passing anteriorly to developing uterus. Ege capsules

0,156 (0.136 6. 1 M0) x 0.124 (OO'Jo-O.
1 40).

spheroidal, 12 IX (15. n^20> m each proglottis;

romaming 15-22 (17. u=!0i eggs. 0.045*" 0.05

1

10.04')) % 0.056-0.041 <0.03K. n=5.i. Oncosphcic oval

0.017-0.01 K (0.0! K, ip=5J \ 0.014-0.016 (0.015,

n-
c

i. embryonic hooks 0.005 0.007 Ion*.

thm
hr<HH(iiii\ Htn-at'fiolhunftac (Latham. 1

7

l, oi

(Siruihioni formes- Dromaitdae)

f.iualion in lioxi

Small intestine,

D\vu>(oy\

Thts species ts named altei the host. f)n/main.\

nt>v<u'ht)lli!tu/iiii'

RaUlictina mitchrlU sp, nov,

(FIGS *I4B1

HottttYpp: Keith. SA (M> 06' S 140
'

[<}'
I f

NAMA

MIC S2S306.

Parutxins. Keith. SA.SAMA AIIC S3&107; 3I3SO.

B.VINH 2000.5. 1 7.61 65.

Olha MiiWriiii t:\ttnw\vil\ \unLa. SA. Coll. ti K
Ford. Fix.l«XI .SAMA AH( ill.Sl

/Jtevr rifttiini

Cestodes up to 1 20 long in relaxed specimens.

Stiohila containing approximately 1 1 20 proglottides.

Scole.x small. 224-0.340 (0.2%'. u=45.i in diamciei

(Figs 31. }2), usually with eversible roslellum

O.ION4U54 (0.1 3X, o=4i>) in dtameter. Rostellum

armed with 296-3S0 (M(\ n=20) hammer shaped

hooks in two rows. Larger, inner ro.steJIar hooks

0.00^-0.012 (0.01 1. n=70) long; ouiet, smaller

rostellar hooks tl.OOX 0.010 (0.004. n=70) lone (1 lj)

.^}), Surface ol everted rostellum. anleiKM" lo o»s(ellai

hooks, ciuered by mmute accessory spines. 0.010-

0.t)2il long, visible under high magnification only.

Suckers 0.055-O.OKK (0.072. n=40) m diameter

armed with 4-6 rowsul hiH.k^O.OtMft.tOO lone (hie.

34K Neck ahscnl.

Proglotiides erasperlote. Matute proglotiides widei

limn long. 0,600-0»00 (0.K22) x 0. 1 SO-0.220 (0.2(M,

n=IO) (Fig. $5j. (fcmUtl p»M'cs. smjjle. unilateral.

Qenllal iluets passme between osmoregulatory

canals, larger ventral osmoregulatory canal. 0.020 m
max. duuir. lying internal to dorsal canal. 0.012 in

nuix diam Ventral canal joined hv iranverse

osmoregulat»>ry eanal in poviciiur ntar^m oi

proglottides. Transverse dorsal eanal nol seen

Genital anlage fust appeanng in proglottides 400
520. Male and female genitalia mature tn

pr«.g uttules 640 750. First e:ra\id proglottides 1000

with HHM20 gravid proglottides terminating Willi

10 2() compaci proglottides heeommg proee.>si\cly

longet than wide

Cieiiiiul atrium snial.F situated In jaici-oi h,at oi

laiLM-al po-elooiv margm, ("inn-. .a« 152-0.(76

(0.161
1

^ n,n;j-o.044 fJMJJtt n=IO) IRg. Mi) mil

reaehnig ventral osiTHJiegulalory eanal. |)is(al ixgion

of cirrus lined Wtlh spine-, tjl greater tntemal

iliaineler dian sinuous mid region proximal regit HI

fori ns sphetical uiieinal seminal seMcle 02X || ||
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Figs 31-38. RitifiJetiiw mitcfwlli sp. now 31. Seolex with ewncd roslcllnni. 32, Seolex with retracted roslellum. 33.

Roslellar hooks. 34. Sucker hooks. 35. Single rmilurc proglottis. 36 Cirrus and distal vagina- 37. Female genitalia. 38,

Terminal uravid proglottides. Scale bars = 0.1 mm, 31. 32. }5. 37. 38: 0.01 mm. }?>, 34; (1,05 mm, 3o.
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(OiMO) K 0O20-0.032 (0.026. n= 10). Vas deferens

slightly coiled ai midline oi proglottis. Testes 0.04S-

0,060 (0-053, n=IO) in diameter, dorsal lo and

ftvcrlying female genital glands. Testes 5-6 (5. n=2i»

per progloitis, one frequently overlying vitellarium

with additional testes. I poral and 3-4 aporal.

Vagina opening to genital atrium posterior to cirrus

sac, Distal region, dilated. 0,082 x 0.024-0.032. mid
region, narrow, straight, leads medially posterior to

vas deferens, terminating in fusiform seminal

receptacle 0. 1 24-0. 1 52 (0. 143 > * 0.024-0.036 (0.028,

ii=I0| Ovary bilobed (Fig- 37), Poral lobe 0.064-

0.096 v 0.104-0.112. consisting of 1-3 transversely

elongate lobules. Aporal lone. 0.1 12-0.160 \ 0.I2S-

0,160 consisting of 3-4 lobules. Vitellarium

irregularly ovoidJU)56-0.07n (0.070) n 0.040-0.056

(0,049, n -1.0}, Mehlis gland spberical, anlcrior lo

vitellarium 0.024-0.032 (0.028. n=IO) in diameter.

Uterine duct passing anterior to vitellarium.

terminating dorsal to ovary. Uterus absent. Gravid

proglottides wider Hum long 0.0X4-1.120 (0.964) X

0.272-0.360 (0.316. n=lo") containing 9 15 egg

capsules 0.140-0.170 (0.150) x 0.1 00-0 J 50 (0.130,

n= 10) each wiih 12-18(15. 0=10) eggs 0.04l-0.(W-9

10.045) \ 0.035-0.045 (0.040, n=IO). Terminal

segments shrivelled (Pig. 38). Oncosphere 0.015-

0.0 IS (0.017) \ 0.014-0.017 (0.016, n=IO);

oncospheral hooks 0.004 OO06 long.

RuWietiiui rhtttftrti sp. nov. resembles Ft.

infrcqitcns (Kotlan, 1923) in Ihe si/e of (he sirobila.

scolev tmi\ rusiellar books, the number o\ rostellar

(Latham. 1790)

Host

Dmnmit(.s Mn'twhojUinftitw

(Slrulliioni formes: Dromaiidae).

Location in host

Small intestine.

Ktytnaiugy

This species is named for Sir Mark Mitchell in

acknowledgment of support of this project through

the Sir Mark Mitchell Foundation.

Comparison with other species

Of the species o\ Ruif/ietitui with hosls in the

Slruthioniformes, A*. ifmnutin\ sp. nov. resembles A*.

t-axuttrii found in ihe New Uuinoan cassowary.

( u\uuriit\ pletkvUh in the si/e of ihe roslellar hooks

(Koilan 1923). However. A*. ilrniiiain\ is smaller than

A*, itismirii, has fewer roslellar hooks (142 v. 250>_

fewer and smaller Il-sics and there are Icvut eggs per

capsule, ftimtttcflu apfWtltiultlatii Fuhtniann. 1909

described from an unknown hosl in New (iuinea is

similar in si/e to f< <hf>i>u>in\ with t U) rCStClItU

books 0.036-0,043 in length, (iowcveti r.

ttfifn'ttttt cultilit has only one egg per capsule

uliugnosiie lor thr genus l\in>t\i('lln), a smaller

ciiTii-s sjl and mowtestes than ft tltmnum
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hooks unci testes. However, R. chittoni differs from

R. injreijHcns in the size of the cirrus sac (0.108 x

0.038) compared with (0.180-0.200 x 0.060) in R.

infill/Hens. In addition, the cirrus of R. chiltoni lias

no armature and the internal seminal vesicle is

smaller (0.015 x 0.012 v. 0.054 long). RaiU'tctina

chiltoni has a larger rostellum (0.3S3) than R.

infrct/nens (0.250) and has testes in distinctly aporal

and poral groups that are never in the midline.

In the strulhioniformes, Cotugnia collini can be

distinguished from Raillietina species by I he

presence yf two sets of bilaleral genital organs.

The species of Raillietina described here can be

distinguished from all congeners in the

Slruthioni formes by the size and number of the

rostellnr hooks, size of the scolex and size trf the

cirrus sac (Table 1 \.
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